The number of flagella per gamete is even more variable, ranging from two in bryophytes (mosses, hornworts, and liverworts) to an estimated 1,000-40,000 in Ginkgo and cycads. Following the diversification of Ginkgo and cycads, all vestiges of basal bodies and flagella were lost in the remaining seed plants that utilize pollen tubes to deliver non-motile sperm to egg cells (Southworth and Cresti, 1997) . Male gametes provide a wealth of biological information, including biodiversity and cell differentiation and evolution (Garbary et al., 1993; Renzaglia et al., 1995; Renzaglia and Garbary, 2001; Renzaglia et al., 2000; Lopez-Smith and Renzaglia, 2008; Lopez and Renzaglia, 2014) . Of the range of microscopic techniques utilized to characterize plant spermatozoids, SEM provides the most direct means of elucidating cell shape, and flagella number, length and arrangement. Together with TEM observations, SEM studies lead to comparative descriptions of gamete architecture, and organellar content and arrangement across plant lineages 2002; Lopez-Smith and 
Scanning electron microscope (SEM)
Antheridial tissue can be removed and discarded the next day. Swimming sperm will be in the buffer.
2. Remove tissue and place the droplet in a 1.5 ml Eppendorf centrifuge tube containing 1 ml 2.5%
glutaraldehyde (see Recipes) in 0.05 M sodium cacodylate buffer, pH 7.2 (see Recipes).
3. Shake tube gently and fix the spermatozoid suspension for 1 h at room temperature.
Note: From this point on, spermatozoids are concentrated by centrifugation at 100 x g for 5 min between each solution change. Because the sperm are colorless, you will most likely not see a pellet after centrifugation.
4. Remove the glutaraldehyde supernatant down to 0.1 ml leaving the pellet at bottom of tube.
Rinse fixed sperm cells three times (10 min each) in 1 ml 0.05 M sodium cacodylate buffer.
5. Post-fix tissue for 20 min in 1 ml 2% aqueous osmium tetroxide (see Recipes).
6. Rinse specimens twice in 1 ml double distilled autoclaved water (10 min), once each in 25%, 50% and in 75% ethanol (10 min), twice in 100% ethanol (10 min), and then twice in 100% hexamethyl disilizane (HMDS; 10 min).
7. Pipet sperm cells in 1 ml HMDS on to a glass coverslip affixed to a standard aluminum pin-type mounting stub and dry for 20 min in a 60 °C oven.
8. Specimens on mounting stubs are sputter-coated with an ultra-thin layer (ca. 390 nm) of a conducting metal (palladium-gold) that prevents charging from non-conducting biological specimens, increases the number of secondary electrons from the specimen surface that improves topographical contrast, and minimizes damage to the specimen. 
